Vinblastine and doxorubicin administration to pregnant mice affects brain development and behaviour in the offspring.
Administration of chemotherapy during the fetal phase of pregnancy may put late-developing organs like the central nervous system at risk. Transplacental transfer of doxorubicin and vinblastine was measured in C57/BJ mice by high-performance liquid chromatographic detection of the drugs in maternal and fetal plasma, 90 min after intravenous injection. Further, doxorubicin, vinblastine or saline were administered to pregnant C57/6J mouse dams on gestational day 17.5. Effects on brain morphology of the offspring were examined at 24h p.i. (immediate phase) and at 4-5 months p.i. (residual phase), using light- and electron microscopy. At the age of 3 months, offspring performed a behavioural test battery addressing neuromotor performance, exploration and anxiety, and learning and memory. Fetal plasma levels of doxorubicin and vinblastine reached respectively 5.0+/-0.2% and 13.9+/-2.4% of the maternal plasma levels. In the immediate phase, pathological examination revealed endothelial and perivascular parenchymal damage to the neocortical subventricular zone and a less constant thickening of the leptomeninx, in some cases also cortical lamination defects were noted. Brain histology was within normal limits in the mice of the residual phase group. Behavioural testing revealed subtle differences between drug-exposed and control mice. Grip strength was reduced in drug-exposed mice, but other tests for motor performance were normal. Several exploratory measures were altered, and there were some indications of increased anxiety in the drug-exposed mice. In the passive avoidance task, step-through latency was shorter in the drug-exposed mice, but their normal performance in the Morris water maze indicated that this was probably not due to impaired memory. The current preclinical data reveal subtle changes in behaviour and transiently also in brain morphology in the mice that were prenatally exposed to vinblastine or doxorubicin.